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@ Insecticidal compositions. 



© An insecticidal composition obtained by mixing 

(a) a clay mineral having an interlayered crystal structure into which one or two kinds of organic ammonium 
ion represented by the formula (I). 




wherein each of FT. R 2 . R 2 and R*. which may be the same or different, represents a hydrogen atom or a Ci- 

Csc alkyl group, have been intercalated. 
" (b) one or more active ingredients selected from the following group, 
O a-cyano-3-phenoxybenzyl chrysanthemate and the like, and 

J (c) an acid having pKa of 1-9.5 at 25 ' C. 

By using the insecticidal composition of the present invention, it becomes possible to slowly release the 
00 active ingredients without decomposition. 
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The present invention relates to an insecticidal composition for the slow release of the insecticidal 
active ingredients and a method for producing it. 

Hitherto, as a method of maintaining insecticidal efficacy for a long period of time, a method of using a 
preparation which slowly release active ingredients is known. On the other hand. Japanese Patent 
5 Application Kokai No. 2-202575 discloses a method of using slow-release compositions obtained by further 
incorporating volatile substances and the like into complexes in which an organic ammonium ion is 
intercalated into a layered clay mineral which has cation exchange capacity. 

This method disclosed in the above Japanese Patent Application may have no problems about slow 
release of perfumes and the like. However, the active ingredients of insecticides do not often keep stable in 
io said slow-release compositions, so that this method is not always a satisfactory method for the slow release 
of insecticidal active ingredients. 

Under such circumstances there is a need for insecticidal compositions which can be used for slow 
release of the insecticidal active ingredients which are stable 

It has been found that an insecticidal composition (referred to hereinafter as the present composition) 
rs obtainable by mixing a clay mineral described in (a) below, one or more active ingredients selected from 
the group described in (b) below and an acid described in (c) below provides an excellent insecticidal 
composition which can be used for the slow release of insecticidal active ingredients: 

(a) a clay mineral (referred to hereinafter as mineral-organic ammonium complex) having an interlayered 
crystal structure into which one or two kinds of organic ammonium ions represented by the formula (I) 
20 have been intercalated. 



25 




30 

wherein each of 'R*. R 2 . R ? and R~ . which may be the same or different, represents a hydrogen atom, a 
C--C:c alkylgroup. a phenyl group which may be substituted with a lower (e.g. C1-C5) alkyl group or a 
halogen atom, or a benzyl group which may be substituted with a lower (e.g. Ci-C*) alkyl group or a 
halogen atom; 
35 (b) a group consisting of 

a-cyano-3-phenoxy benzyl chrysanthemate. 

1 -ethynyl-2-methylpent-2-enyl chrysanthemate. 

3-phenoxybenzyl chrysanthemate. 

2- methyi-4-oxo-3-(2-propynyl)cyclopent-2-enyl chrysanthemate. 
40 2-methyl-4-oxo-3-(2-propenyl)cyclopent-2-enyl chrysanthemate. 

3- phenoxybenzyl 3-(2,2-dichlorovtny!)-2.2-dimethylcyclopropanecarboxylate. 
3,4.5.6-tetrahydrophthalimidomethyl chrysanthemate. 

a-cyano-4-fluoro-3-phenoxybenzyl 3-(2.2-dichlorovinyl)-2.2-dimethylcyclopropanecarboxylate 
(common name, cyfluthrin), 
45 2.3.5.6-tetrafluorobenzyl 3-(2.2-dichlorovmyl)-2.2-dimethylcyclopropanecarboxylate, 

o-cyano-3-phenoxy benzyl 3-(2.2-dibromovinyl)-2.2-dimethylcyclopropanecarboxylate. 
2,4-dioxo-1-(2-propynyl)imidazolidin-3-yimethyl chrysanthemate. 
5-propargyl-2-furylmethyl 2,2. 3. 3-tetramethylcyclopropanecarboxylate. 

a-cyano-3-phenoxybenzyl 3-(2.2-dichlorovinyl)-2.2-dimethylcyclopropanecarboxylate (common name, 
50 cypermethrin), 

o-cyano-3-phenoxybenzyl 2,2,3.3-tetramethylcyclopropanecarboxylate (common name, fenpropath- 

rin), 

5-benzyl-3-furylmethyl chrysanthemate (common name, resmethrin). 

Q-cyano-3-phenoxybenzyl 2-(4-chlorophenyl)-3-methylbutyrate (common name, fenvalerate), 
55 natural pyrethrins, 

0,0-dimethyl 0-(3-methyl-4-nitrophenyl) phosphorothioate (common name, fenitrothion), 
0-(2-diethylamino-6-methyl-4-pyrimidinyl) O.O-dimethyl phosphorothioate (common name, 
pyrimiphosmethyl), 
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0-(3.5.6-trichloro-2-pyridyl> 0,0-diethyl phosphorothioate (common name, chloropyrifos). 
0-(3,5.6-trichloro-2-pyridyl) O.O-dimethyl phosphorothioate (common name, methyl chloropyrifos), 
0-(2,2-dichlorovinyl) 0,0-dimethy! phosphate (common name. DDVP), 

S-[1.2-bis(ethoxycarbonyl)ethyl] O.O-dimethyl phosphorodithoate (common name, malathion). 
5 O-isopropoxyphenyl N-methylcarbamate (common name, propoxur), 

0-(sec-butyl)phenyl N-methylcarbamate (common name, BPMC), 
(c) an acid having pKa of 1-9.5 at 25 °C (pKa means the negative logarithm of the acidic dissociation 
constant in water-diluted solution). 

An object of the present invention is to provide an insecticidal composition which enables slow release 
io of insecticidal active ingredients without decomposing them. Another object of the present invention is to 
provide a method for producing the above insecticidal composition. A further object of the present invention 
is to provide a method of controlling insect pests in the household and in the field of public hygiene and 
agriculture by using the above insecticidal composition. Other objects and advantages of the present 
invention will become apparent from the following description. 
75 The clay mineral having an interlayered crystal structure used in the present invention is usually 

selected from the group consisting of smectite, kaolin .muscovite, vermiculite, phlogopite. xanthophyllite and 
chrysotile. 

The smectite group includes for example, montmorillonite, beidellite. nontronite, saponite. hectorite, 
sauconite and the like. The kaolin group includes for example, kaolinite. deckite. nacrite. antigorite and the 
20 like. 

The organic ammonium ion of the formula (I) in the present composition is preferably such one that at 
least one of R\ R 2 , R 3 and R 4 is a phenyl or benzyl group which may be substituted with a lower (e.g. d- 
C^) alky I group or a halogen atom, and that the other groups, which may be the same or different, represent 
a C--C?c alkyl group. There are more preferably used such one that at least one of R\ R 2 . R- and R 4 is a 
25 phenyl or benzyl group and the other groups, which may be the same or different, represent a methyl or 
ethyl group. The active ingredient used m the present invention may be an optically active compound. The 
optically active compound includes for example the following: 

a-cyano-3-phenoxybenzyl (1 R)-cis.trans-chrysanthemate (common name, cyphenothrin), 

1- ethynyl-2-methyl-2-pentenyi ( 1 R)-cis,trans-chrysanthemate (common name, empenthrin), 
30 3-phenoxybenzyl (1 R)-cis.trans-chrysanthemate (common name, d-phenothrin), 

(S)-2-methyl-4-oxo-3*(2-propynyl)cyclopent-2-enyl ( 1 R)-cis.trans-chrysanthemate (common name, pral- 
lethrin), 

2- methyl-4-oxo-3-(2-propenyDcyciopent-2-enyi ( 1 RXis.trans-chrysanthemate (common name, d-alleth- 

rin). 

35 3.4.5,6-tetrahydrophthalimidomethyl ( 1 R)-cis.trans-chrysanthemate (common name, d-tetramethrin), 

(S)-a-cyano-3-phenoxybenzyl (1 R)-cis-3-(2.2-dibromovinyl)-2.2-dimethylcyclopropanecarboxylate 

(common name, deltamethrin) and 

2.4-dioxo-1-(2-propynyl)imidazohdin-3-yimethyl ( 1 R)-trans-chrysanthemate. 

The acid used in the present invention is one having pKa of 1-9.5 at 25 'C. The definition of the pKa 
40 and pKa value of some compounds are described in. for example, "KAGAKUBINRAN (Handbook of 
Chemistry) KISO-HEN II, third revised edition, p 337-342 (edited -by Chemical Society of Japan, published 
by Maruzen Co.. Ltd. (1984)]. 

The acid used in the present invention may be any organic acid or inorganic acid, and includes for 
example, the following: 

45 C:-Cis aliphatic monocarboxylic acids whicn may be substituted with a hydroxyl or lower alkyl group or 

a halogen atom. 

C2-C20 aliphatic dicarboxylic acids which may be substituted with a hydroxy! or lower alkyl group or a 
halogen atom. 

C4-C10 aliphatic tricarboxylic acids which may be substituted with a hydroxyl or lower alkyl group or a 
50 halogen atom, 

aromatic compounds having one to three carboxylic groups which may be substituted with a hydroxyl 
or lower alkyl group or a halogen atom. 

heterocyclic compounds (e.g. pyridine, furane, pyrrole, thiophene, pyrazole, imidazole, pyrimidine. 
pyridazine) having one to three carboxylic groups which may be substituted with a hydroxyl or lower alkyl 
55 group or a halogen atom, 

boric acid and compounds having a phosphate, phosphite or hypophosphite group. 

Among them, the C2-C2C aliphatic dicarboxylic acids and benzoic acid and phthalic acid of which the 
bezene ring may be substituted with a hydroxyl or lower alkyl group or a halogen atom, are preferable. 
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The acid used in the present invention includes for example, maleic acid, benzoic acid, salicylic acid, 
boric acid, azelaic acid, nicotinic acid, azipic acid, isonicotinic acid, oxaloacetic acid, citric acid, glutamic 
acid, succinic acid, acetic acid, oxalic acid, tartaric acid, stearic acid, lactic acid, palmitic acid, pimelic acid, 
pyruvic acid, phthalic acid, fumaric acid, malonic acid, mandelic acid, malic acid, levulinic acid, phosphoric 
5 acid, phosphorous acid and hypophosphorous acid. 

The present composition can be used alone as the slow-release composition, but if necessary, a carrier 
may further be added to extend the composition. 

Any inorganic carriers and organic ones may be used as the carrier. The inorganic carrier includes for 
example, kaolinite. diatomaceous earth, talc, clay, perlite. kaolin, bentonite, alumina and silica. The organic 
w carrier includes for example, resins, pulps and fibers. These carriers may be used alone or in combination. 

In the present invention, as a method of intercalating the organic ammonium ion of the formula (I) into 
the interlayered crystal structure of the clay minerals having an interlayered crystal structure, the method 
disclosed in US Patent No. 2,531.427 can be used. However, commercially available mineral-organic 
ammonium complexes, for example, S-BEN 74 (montmorillonite-organic ammonium complex produced by 
is HOJUN YOKO Co., Ltd.) may be used. 

In the present composition, each proportion of the mineral-organic ammonium complex (a), the 
insecticidal active ingredient (b) and the acid (c) is usually (a) 99.9 to 60, (b) 0.1 to 26.0 and (c) 0.01 to 
26.0. °'o by weight based on the weight of the total composition. However, the amount of the acid (c) added 
is preferably 0.1 to 5 parts by weight, more preferably 0.5, to 2 parts by weight per part by weight of the 
20 insecticidal active ingredient (b) added. The amount of the insecticidal active ingredient (b) added is usually 
0.001 to 0.5 mole, preferably 0.005 to 0.1 mole based on 100 g of the mineral-organic ammonium complex 
(a). 

For producing the present composition, for example the following three methods are given. 
25 Method 1 : 

A predetermined amount of the mineral-organic ammonium complex is added to an organic solvent 
solution containing a predetermined amount of the insecticidal active ingredient. The mixture is stirred at 
10* C to 30 °C for 10 minutes to 24 hours, preferably 1 hour or more. After stirring, the mixture is filtered 
30 and the separated precipitate is air-dried for 18 hours or more. After the precipitate thoroughly solidifies, it 
is pulverized into a "powder. To this powder a predetermined amount of the acid is added, and if necessary, 
an extender carrier is added. The mixture is well kneaded to obtain the present composition. In this method, 
the organic solvent, for example includes toluene, xylene, benzene, ethyl acetate, hexane. acetone, 
methanol and dichloromethane. 

35 

Method 2: 

The same procedure as in Method 1 is repeated except that in place of stirring at 10 • C to 30 • C for 10 
minutes to 24 hours, stirring is carried out at 10* C to 30* C for 10 minutes to 1 hour, and after adding an 
40 extender carrier, it is continued at the same temperature for further 10 minutes to 24 hours. 

Method 3: 

A predetermined amount of the insecticidal active ingredient is added to a predetermined amount of the 
45 mineral-organic ammonium complex, and the mixture is well kneaded. Thereafter, a predetermined amount 
of the acid is added, the mixture is well kneaded, and after an extender carrier is added if necessary, 
kneading is further continued to obtain the present composition. 

The mineral-organic ammonium complex used in the above three methods can be obtained by adding a 
predetermined amount of an organic ammonium halogen salt to a predetermined amount of the clay mineral 
so having an interlayered crystal structure. 

In the household and in the field of public hygiene and in agriculture, the present composition thus 
obtained is directly applied in the form of a powder, or applied in the form of a granule, a tablet or the like 
after formulating the powder into these preparations. 

The present composition, when added to an organic solvent, swells and uniformly diffuses in the 
55 solvent, so that it can also be used mixed with paints. In resin processing, resins having an insecticidal 
effect can be produced by adding the present composition. Further, since the active ingredient of the 
present composition is intercalated into the interlayered structure of the clay minerals, the amount of the 
active ingredient which diffuses in vapor becomes small. Consequently, the present composition can be 



EP 0 548 940 A1 



utilized in the form of a poison bait formulation even when produced with an active ingredient having an 

insect-repelling effect according to the method of the present invention. 

Insect pests which can be exterminated with the present composition include agricultural pests, pests 

for stored crop pests which are a general nuisance, clothes pests, hygiene pests , acarine pests and the 
5 like. The agriculture pests include Fulgoroidae, Deltocephalidae t Aphidoidea. Pyraloidae, Copromorphoidea. 

Coccoidea, Noctuidae and the like. The stored crop pests include Rhynchophoridae, Psocomorpha. 

Trogossitidae. Anobiidae and the like. The pests which are a general nuisance include Psychodoidea, 

Chironomidae. Hymenoptera. Diplopoda, Heteroptera, Chiiopoda and the like. The clothes pests include 

Tineidae, Dermestoidea and the like. The hygiene pests include Siphonaptera, Nematocera, Diptera, 
/o Blattaria and the like. The acarine pests include Parasitidae and Macronyssidae belonging to Mesostigmata, 

Cheyletidae and Tarsonemidae belonging to Prostigmata and Epidermoptidae and Acaridae belonging to 

Astigmata. 

The present invention will be illustrated in more detail with reference to the following examples, but it is 
not to be interpreted as being limited thereto. In the examples, all percents and parts mean wt.% and part 
is by weight, respectively. 

A quantitative analysis of the active ingredient contained in the present compositions and comparative 
compositions was conducted by the following method. 

100 Milligrams of the composition was weighed, and an acetone solution of the internal standard 
compound was added thereto to make the total volume about 8 ml. The mixed solution was irradiated with 
20 ultrasonic waves room temperature for 60 minutes. 

Subsequently, the mixed solution was allowed to stand at room temperature for 1 hour or more to 
precipitate the clay mineral. The supernatant was sampled and if necessary filtered through a cotton plug to 
obtain an acetone solution of the sample. This acetone solution was supplied to a gas chromatograph and 
analysed by the internal standard analytical method. 

25 

Analytical condition for cyphenothrin: 

Shimad2u gas chromatograph: GC7A 
Detector: FID 

30 Column: 5% OV-101, 100 to 120 mesh. Uniport HP (carrier) 

Temperature (column): 230 *C 
Temperature (injection room); 280 ' C 
Carrier gas: He 50 ml min. H: 0.5 kg cm : . Air 0.5 kg cm : 
Internal standard compound: benzyl n-butyl phthalate 

35 

Analytical condition for prallethrin: 

Shimadzu gas chromatograph: GC7A 
Detector: FID 
40 Column: 2°b diethylene glycol succinate 

Uniport HP 60 to 80 mesh 

Temperature (column): 190'C 
45 Temperature (injection room): 250 *C 

Carrier gas: He 50 ml min, H 2 0.5 kg cm : . Air 0.5 kg cm- 
Internal standard compound: d-allethrin 

Production Example 1 

50 

5.33 Grams of S-BEN 74 was added to 200 g of a 1% toluene solution of cyphenothrin, and the mixture 
was stirred at 25 *C for 6 hours. After filtration, the separated precipitate was air-dried for 18 hours, and the 
solidified product was pulverized. To the resulting powder was added 0.27 g of salicylic acid, and the 
mixture was thoroughly kneaded to obtain the present composition 1. 

55 
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Production Example 2 

The same procedure was repeated as in Production Example 1 except that 0.27 g of benzoic acid was 
used in place of 0,27 g of salicylic acid, to obtain the present composition 2. 

Production Example 3 

The same procedure was repeated as in Production Example 1 except that 0.27 g of maleic acid was 
used in place of 0.27 g of salicylic acid, to obtain the present composition 3. 

Production Example 4 

The same procedure was repeated as in production Example 1 except that 0.27 g of boric acid was 
used in place of 0.27 g of salicylic acid, to obtain the present composition 4. 

Comparative Production Example 1 

5.33 Grams of S-BEN 74 was added to 200 g of a 1% toluene solution of cyphenothrin. and the mixture 
was stirred at 25 'C for 6 hours. After filtration, the separated precipitate was air-dried for 18 hours, and the 
solidified product was pulverized to obtain comparative composition A. 

Production Example 5 

1.50 Grams of prallethrin was slowly added to 28.50 g of S-BEN 74 while thoroughly kneading the latter, 
and the mixture was thoroughly kneaded and then air-dried for 1 hour. Thereafter, 0.10 g of salicylic acid 
was added to 2.0 g of the powder, and the mixture was kneaded to obtain the present composition 5. 

Production Example 6 

The same procedure was repeated as in Production Example 5 except that 0.20 g of salicylic acid was 
used as the acid inplace of 0.10 g of salicylic acid, to obtain the present composition 6. 

Production Example 7 

The same procedure was repeated as in Production Example 5 except that 0.10 g of maleic acid was 
used as the acid in place of 0.10 g of salicylic acid, to obtain the present composition 7. 

Production Example 8 

The same procedure was repeated as in Production Example 5 except that 0.20 g of maleic acid was 
used as the acid in place of 0.10 g of salicylic acid, to obtain the present composition 8. 

Production Example 9 

The same procedure was repeated as in Production Example 5 except that 0.10 g of boric acid was 
used as the acid in place of 0.10 g of salicylic acid, to obtain the present composition 9. 

Production Example 10 

The same procedure was repeated as in Production Example 5 except that 0.20 g of boric acid was 
used as the acid in place of 0.10 g of salicylic acid, to obtain the present composition 10. 

Comparative Production Example 2 

1.50 Grams of prallethrin was slowly added to 28.50 g of S-BEN 74 while thoroughly kneading the latter, 
and the mixture was thoroughly kneaded and then air-dried for 1 hour, to obtain comparative composition B. 
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Production Example 1 1 

0.5 Gram of prailethrin was added to 10 g of S-BEN 74, and the mixture was thoroughly kneaded. 
Thereafter, 0.5 g of benzoic acid was added thereto, and the mixture was kneaded to obtain the present 
5 composition 1 1 . 

Production Example 12 

-1.0 Gram of fenitrothion was added to 10 g of S-BEN 74. and the mixture was thoroughly" kneaded. 
w Thereafter, 0.5 g of benzoic acid was added thereto, and the mixture was kneaded to obtain the present 
composition 12. 

Production Example 13 

75 0.45 Gram of cyphenothrin was slowly added to 9.55 g of S-BEN 74 while thoroughly kneading the 

latter, and the mixture was thoroughly kneaded and then air-dried for 1 hour. To 1.50 g of the resulting 
■ powder 67.5 mg of maleic acid was added, and the mixture was kneaded. Further, Shokozan Noyaku 50 
(clay produced by Shokozan MINING Co.. Ltd.) was added thereto until the total amount was 13.50 g, and 
the mixture was kneaded to obtain the present composition 13. 

20 

Comparative Production Example 3 

0.45 Gram of cyphenothrin was slowly added to 9.55 g of S-BEN 74 while thoroughly kneading the 
latter, and the mixture was thoroughly kneaded and then air-dried for 1 hour. To 1.50 g of the resulting 
25 powder was added 12.00 g of Shokozan Noyaku 50. and the mixture was kneaded to obtain comparative 
composition C. 

Production Example 14 

30 1.50 Grams of cyphenothrin was slowly added to 28.50 g of S-BEN 74 while thoroughly kneading the 

latter, and the mixture was thoroughly kneaded and then air-dried for 1 hour. Thereafter. 0.10 g of azelaic 
acid was added to 2.0 g of the powaer. ana the mixture was kneaded to obtain the present composition 14. 

Production Example 15 

35 

The same procedure was repeated as in Production Example 14 except that 0.10 g of phosphoric acid 
was used as the acid in place of 0.10 g of azelaic acid, to obtain the present composition 15. 

Production Example 16 

40 

The same procedure was repeated as m Production Example 14 except that 0.10 g of nicotinic acid was 
used as an acid in place of 0.10 g of azelaic acid, to obtain the present composition 16. 

Comparative Production Example 4 

45 

The same procedure was repeated as m Production Example 14 except that 0.10 g of nitric acid 70% 
solution in water was used as the acid m place of 0.10 g of azelaic acid, to obtain comparative composition 
D. 

so Comparative Production Example 5 

The same procedure was repeated as in Production Example 14 except that 0.10 g of phenol was used 
as the acid in place of 0.10 g of azelaic acid, to obtain comparative composition E. 

55 Comparative Production Example 6 

1 .50 Grams of cyphenothrin was slowly added to 28.5 g of S-BEN 74 while thoroughly kneading the 
latter. The mixture was thoroughly kneaded and then air-dried for 1 hr. to obtain comparative composition F. 
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Formulation Example 

Ten parts of the present composition 12 containing about 5% of fenitrothion, 2 parts of an sesame oil. 
20 parts of raw sugar, 1.5 parts of a krill powder, 5 parts of water and 61.5 parts of dextrin were mixed and 
kneaded. A pressure of 825 kg/cm 2 was applied to 4.0 g of the kneaded product to obtain a poison bait 
formulation having a tablet form. 

Test Example 1 

The test composition of which the amount of the active ingredient was previously determined by gas 
chromatography was put in an aluminum-laminated polyethylene bag which was then sealed airtight. After 
the test composition was stored at a predetermined temperature for a perdetermined period of time, the 
amount of the active ingredient contained in the test composition was determined by gas chromatography. 

The results are shown in Tables 1, 2 and 3. In the Tables, the Composition No. corresponds to the 
number of the present compositions in the Production Examples and the symbols of the comparative 
compositions of the Comparative Production Example. Residual rate shows the ratio of contents of the 
active ingredient after and before storage. 

Table 1 



Composition 
No. 


Kind and amount (%) of acid (pKa value) 


Initial content of 
cyphenothrin {%) 


Residual rate of cyphenothrin 
(%): after 1 4 days at 60 • C 


1 


Salicylic acid 4.8 (2.81) 


3.1 


100 


2' 


Benzoic acid 4.8 (4.20) 


3.1 


90.4 


3 


Maleic acid 4.8 (1.75) 


3.1 


100 


4 


Boric acid 4.8 (9.24) 


3.1 


100 


A 




3.3 


38.0 



Table 2 



Composi- 
tion No. 


Kind and amount (%) 
of acid 
(pKa value) 


Initial 
content 

of 
pralle- 
thrin 
(%) 


Residual rate of 
prallethrin (%) 


After 
7 days 
at 60°C 


After 
14 days 
at 60°C 


5 
6 

7 
8 

9 

10 


Salicylic acid 2.4 

4.8 

(2.81) 
Maleic acid 2.4 

4.8 

(1.75) 
Boric acid 2.4 

4.8 

(9.24) 


4.9 
4.7 

4.9 
4.7 

4.9 
4.7 


98.5 
100.0 

94.2 
98.1 

92.6 
98.8 


96.8 
99.1 

92.8 
95.6 

88.0 
97.7 


B 


■ ■ — 


5.0 


53.7 


33.4 
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Table 3 



Composition No. 


Kind and amount (%) of acid 


Initial content of 


Residual rate of cyphenothrin 




(pKa value) 


cyphenothrin (%) 


(%): after 7 days at 40 *C 


14 


Azelaic acid 4.8 (4.39) 


4.8 


94.5 


15 


Phosphoric acid 4.8 (2.15) 


4.8 


100 


16 


Nicotinic acid 4.8 (2.05) 


4.8 


99.6 


D 


Nitric acid 4.8 (-1.4) 


4.8 


0 


E 


Phenol 4.8 (9.86) 


4.8 


55.6 


F 




5.0 


58.0 



J5 Text Example 2 

2.25 Grams of the test composition was uniformly spread over a glass disc of 18 cm in diameter and 
stored in a constant-temperature vessel kept at 40 *C without covering the disc . After one week, the disc 
was taken out. and two lots. 90 mg and 45 mg in weight, of the test composition powder were weighed, and 

20 uniformly spread over the respective decorative laminates of 15 cm square in area. A cylindrical plastic of 
18 cm in diameter and 5 cm in height (coated with butter at the inner surface to prevent cockroaches from 
running away) was put on each decorative laminate. Ten German cockroaches (Blattella germanica) (five 
females and five males) were put into the cylindrical plastic and forced to come into contact with the test 
composition powder for 2 hours. Thereafter, the number of knocked-down insects was counted. The above 

25 operation was repeated three times. The KT= C value, a time required for 50% of the test insects to be 
knocked down, was obtained from the knock-down ratio against the elapsed time according to Finney's 
diagrammatic method. Further, the test insects were recovered in a cup containing water and bait, and the 
mortality was examined after three days. The results are shown in Table 4. 

30 Table 4 



Composition No. 


Amount of test composition 


Amount of maleic 


KTso value (min) 


Mortality (%) 




powder weighed (mg) 


acid added {%) 




13 


90 


0.50 


12.8 


93.3 


13 


45 


0.50 


17.9 


76.7 


C 


90 




15.4 


73.3 


c 


45 




44.2 


40.0 



40 

By using the insecticidal composition of the present invention, it is possible to slowly release the active 
ingredient while avoiding its decomposition. . The present invention provides a slow-release insecticidal 
composition of high usefulness and practicability. 

45 Claims 

1. An insecticidal composition obtainable by mixing a clay mineral described in (a) below, one or more 
active ingredients selected from the group described in (b) below and an acid described in (c) below: 
(a) a clay mineral (referred to hereinafter as mineral-organic ammonium complex) having an 
50 interlayered crystal structure into which one or two kinds of organic ammonium ions represented by 

the formula (I) have been intercalated. 



55 
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wherein each of R\ R 2 , R 2 and R 4 , which may be the same or different, represents a hydrogen 
atom, a C1-C20 alkylgroup, a phenyl group which may be substituted with a lower alkyl group or a 
halogen atom, or a benzyl group which may be substituted with a lower alkyl group or a halogen 
atom; 

75 (b) a group consisting of 

a-cyano-3-phenoxybenzyl chrysanthemate. 
1 -ethynyl-2-methylpent-2-enyl chrysanthemate, 
3-phenoxybenzyl chrysanthemate. 

2- methyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl chrysanthemate, 
20 2-methyl-4-oxo-3-(2-propenyl)cyclopent-2-eny1 chrysanthemate, 

3- phenoxybenzyl 3-(2,2-dichlorovinyl)-2.2-dimethylcyclopropanecarboxylate. 
3,4,5.6-tetrahydrophthalimidomethyl chrysanthemate. 

a-cyano-4-fluoro-3-phenoxybenzyl 3-(2.2-dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate, 
2,3.5.6-tetrafluorobenzyl 3-{2.2-dichlorovinyl)-2 t 2-dimethylcyclopropanecarboxylate, 

25 a-cyano-3-phenoxybenzyl 3-(2.2-dibromovinyl)-2.2-dimethylcyclopropanecarboxylate, 

2.4-dioxo-1 -(2-propynyl)imidazolidin-3-ylmethyl chrysanthemate , 
5-propargyl-2-furylmethyl 2.2.3.3-tetramethylcyclopropanecarboxylate , 
o-cyano-3-phenoxybenzyl 3-(2.2-dichlorovinyl)-2.2-dimethylcyclopropanecarboxylate , 
a-cyano-3-phenoxybenzyl 2.2. 3. 3-tetramethyfcyclopropanecarboxy late . 

30 5-benzyl-3-furylmethyf chrysanthemate . 

a-cyano"-3-phenoxybenzyl 2-<4-chlorophenyl)-3-methyibutyrate . 
natural pyrethrins , 

O.Odimethyl 0-(3-methy)-4-nitrophenyl) phosphorothioate , 

0-(2-diethylamino-6-methyl-4-pyrimidinyl) O.O-dimethyl phosphorothioate , 
35 0-<3,5.6-trich!oro-2-pyndyl) O.O-diethyl phosphorothioate , 

0-(3.5.6-trichloro-2-pyridyl) O.O-dimethyl phosphorothioate, 

0-(2.2-dichlorovinyl) O.O-dimethyl phosphate 

S-[1 .2-bis(ethoxycarbonyi)ethyl] O.O-dimethyl phosphorodithioate, 

O-isopropoxyphenyl N-methylcarbamate. 
40 0-<sec-butyl)phenyl N-methylcarbamate. 

(c) an acid having pKa of 1-9.5 at 25 ' C. 



2. The insecticidal composition according to Claim 1. wherein the contents of the components (a), (b) and 
(c) are (a) 99.9 to 60, (b) 0.1 to 26.0 and <c> 0.0 1 to 26.0. °o by weight based on the weight of the total 

45 composition. 

3. The insecticidal composition according to Claim 1. wherein the amount of the acid (c) added is 0.1 to 5 
parts by weight per part by weight of the insecticidal active ingredient (b) added. 

50 4. The insecticidal composition according to Claim 1 . wherein the amount of the acid (c) added is 0.5 to 2 
parts by weight per part by weight of the insecticidal active ingredient (b) added. 

5. The insecticidal composition according to Claim 1, wherein the amount of the insecticidal active 
ingredient (b) added is 0.001 to 0.5 mole based on 100 g of the mineral-organic ammonium complex 
55 (a) added. 



6. The insecticidal composition according to Claim 1, wherein the amount of the insecticidal active 
ingredient (b) added is 0.005 to 0.1 mole based on 100 g of the mineral-organic ammonium complex 
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(a) added. 

7. The insecticidal composition according to Claim 1. wherein the acid (c) is one or more members 
selected from the group consisting of: 

5 C1-C18 aliphatic monocarboxylic acids which may be substituted with a hydroxyl or lower alkyl 

group or a halogen atom, 

C2-C20 aliphatic dicarboxylic acids which may be substituted with a hydroxyl or lower alkyl group 
or a halogen atom, 

C4-C10 aliphatic tricarboxylic acids which may be substituted with a hydroxyl or lower alkyl group 
10 or a halogen atom, 

aromatic compounds having one to three carboxylic groups which may be substituted with a 
hydroxyl or lower alkyl group or a halogen atom, 

heterocyclic compounds having one to three carboxylic groups which may be substituted with a 
hydroxyl or lower alkyl group or a halogen atom, 
15 boric acid and 

compounds having a phosphate, phosphite or hypophosphite group. 

8. The insecticidal composition according to Claim 1, wherein the acid (c) is one or more members 
selected from the group consisting of the C2-C; C aliphatic dicarboxylic acids, benzoic acids and 

20 phthalic acids of which the benzene ring may be substituted with a hydroxyl or lower alkyl group or a 

halogen atom. 

9. The insecticidal composition according to Claim 1. wherein the acid (c) is one or more members 
selected from the group consisting of maleic acid, benzoic acid, salicylic acid, boric acid, azelaic acid, 

25 nicotinic acid and phosphoric acid. 

10. The insecticidal composition according to Claim 1. wherein the active ingredient (b) is one or more 
members selected from the group consisting of: 

a-cyano-3-phenoxybenzyl chrysanthemate and 
30 2-methyl-4-oxo-3-(2-propynyl)cyclopent-2-enyl chrysanthemate. 

11. The insecticidal composition accoramg to Ctaim 1. wherein in the organic ammonium ion of the formula 
(I) described in (a), at least one of R\ R-\ R : and R 4 is a phenyl or benzyl group which may be 
substituted with a lower alkyl group or a halogen atom, and the other groups, which may be the same 

35 or different, are C1-C2C alkyl groups. 

12. The insecticidal composition according to Claim 1. wherein in the organic ammonium ion of the formula 
(I) described in (a), at least one of R'. R-\ R" and R' is a phenyl or benzyl group, and the other groups, 
which may be the same or different, are a methyl or ethyl group. 

jo 

13. The insecticidal composition according to Claim 1. wherein the clay mineral having an interlayered 
crystal structure described in (a) is selected from the group consisting of smectite , kaolin, muscovite, 
vermiculite, phlogopite. xanthophyllite and chrysotile. 

45 14. The insecticidal composition according to Claim 13. wherein the smectite group is montmorillonite. 
beidellite, nontronite. saponite, hectonte or saucomte. 

15. The insecticidal composition according to Claim 13. wherein the kaolin group is kaolinite, deckite, 
nacrite or antigorite. 

50 

16. The insecticidal composition according to Claim 1. wherein the mineral-organic ammonium complex is 
S-BEN 74. 

17. A method for producing an insecticidal composition according to Claim 1 comprising adding the 
55 mineral-organic ammonium complex (a) to an organic solvent solution containing the insecticidal active 

ingredient (b), stirring the mixture at 1 0 ' C to 30 • C for 10 minutes to 24 hours, filtering the mixture to 
separate the precipitate which is then air-dried, solidified and pulverized into a powder, adding the acid 
( (c) to the powder and thoroughly kneading the' resulting mixture. • 
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18. The method for producing an insecticidal composition according to Claim 17, wherein the organic 
solvent is toluene, xylene, benzene, ethyl acetate, hexane. acetone, methanol or dichloromethane. 

19. A method for producing an insecticidal composition according to Claim 1 comprising adding the 
mineral-organic ammonium complex (a) to an organic solvent solution containing the insecticidal active 
ingredient (b), stirring the mixture at 10 'C to 30 'C for 10 minutes to 1 hour, adding a carrier, 
continuing stirring at 1 0 • C to 30 ■ C for further 10 minutes to 24 hours, filtering the mixture to separate 
the precipitate which is then air-dried, solidified and pulverized into a powder, adding the acid (c) to the 
powder and thoroughly kneading the resulting mixture. 
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